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60 Questions—60 Minutes

INSTRUCTIONS: Find the solution to each prob-
lem, choose the correct answer choice, then darken the
appropriate oval on your answer sheet. Do not spend
too much time on any one problem. Answer as many
problems as you can easily and then work on the re-
maining problems within the time limit for this test.
Check pages 417-424 for answers and explanations.

Unless the problem indicates otherwise:
« figures are NOT necessarily drawn to scale
+ geonfetric figures are plane figures
» a line is a straight line
e an gverage is the arithmetic mean

You may use a calculator.

1. AABC is an isosceles triangle with the measure of 4, In the equation d = rf, where d = distance, r = rate,
£.C = 110°. What is the measure of ZB? and ¢ = time. If you travel a distance of 260 miles in
A, 35° 4 hours, at what rate are you traveling?

B. 45° F. 45mph
c. G. 60 mph
D. 90 H. 65 mph
E. 120° J. 70 mph

K. 85 mph

2. Mary has saved $160 of the $250 she needs for rent.

She takes home $6 an hour from her part-time job. 5. In the figure below, lines p and £ are parallel.

Mary works the same number of hours each day for 3 Line ¢ is a transversal that crosses € and p but is not
days. How many hours does Mary have to work each perpendicular to them. Which pair of angles is not
day to take home enough money to pay the balance supplementary?

of her rent? ;

F. 3 hours

G. 4 hours g /1

H. 5 hours - 772 - ¢

J. 6hours

K', 7 hours 6/3 b

3. Basil earns $6 an hour when he works up to 8 hours 5/4
in a day. Basil earns $9 an hour for each hour over
8 hours a day that he works. If Basil earned $84 on
Tuesday, how many hours did he work that day?

A, 4 A, Ziand /8
B. 6 B. /2and /3
C. 8 C. Z4and £5
E. 16 E. s6and 27
GO ON TO THE NEXT PAGE.
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6. Inscientific notation 15,000 X 2,500 = ?

3.75 X 17
6 X 10°
1.75 X 104
4.75 X 10¢
375 X 1¥

B

7. I¥0.04 X n=3.626,thenn ="

A. 0.09065

B. 9.065

C. 90.65

D. 906.5

E. 9,065
8. \?Vhesn.\:=;~ﬁ3,ﬂz ?
x—3
F (x—-3)x+3
G x+3
H x+9
I (x+12)
K. (x+15

9. What is the value of the expression 3y — 2y + 3 for
y =37

18
21
24
26
36

et s

10. A sweater is on sale for $38.25, after a 15% reduction
from the original price. What was the original price
of the sweater?

$32.50
$40.00
$44.25
$45.00
$50.00

R o

1L, Forallx, (x — $(2 +4x+ 16)=?

8x2 +4x+ 24
x2—-64

{x + 8y

(x + 4y

4(x + 4y

HEQFEP

12. If a car travels 75 miles in 2 hours, how far will the
car travel at the same rate in 5.5 hours?

150 miles
200 miles
206.25 miles
400 miles
412.5 miles

P O
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13.

14.

15,

16.

In the diagram below, line segment AB is § units long

and line segment CD is 6 units long. The two

segmenis are perpendicular bisectors of each other.

Another line segment, DB, joins the endpoints of

segments AB and CD. How long is line segment DB?
D

4

1o
~1 h h W

A floor in the shape of a triangle has an area of 24
square feet. If the base is 2 feet less than the height,
which equation would be used to find the height of
the triangle?

F. 48=(h+2h
G. 24=(h+2h

H 48=p

J 48=(h—2h

K. 48=(h—2h+2h

In Joan’s bank account, which pays simple interest,
$2,500 would grow at a fixed rate to $3,125in 5
years. If she were to place $5,000 in this account,
how much interest would she earn after 7 years?

A.  $1,750
B.  $6,250
C. $7,000
D. $17,500
E. $28,000

A window company produces a rectangular window
that is 12 feet high and 8 feet wide. They also.
produce a square window that has the same area as
the rectangular window. How long, in feet, is each
side of the square window?

F. 8

G. Ve

H. 4V6
J. 4
K. 16

GO ON TO THE NEXT PAGE.
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17. A video store has 20 copies of a movie that each rent

18.

19,

20.

21,

for $3 a day. If 75% of these copies are rented on one
day, and 90% of these copies are rented the next day,
how much money was collected from renting this
movie on both days?

A, $45
B, §54
C. $85
D. $99
E. $100

In the figure below, line £ and line m: are parallel.
Line ¢ is a transversal that crosses both lines € and m.
Given that /1 is 35°, what is the measure of ABAD?

F. 35
G. 5%
H. 135°
J.  145°
K. 215°

‘What is the value of x in the following system of
equations?

x+3y=4

9% + 7.5y =18

HoOQwEp
Lh P U O

R
F. 0
G. 11?
H. %
o1
K. 3

Which of the following expressions is equivalent to
—(3x + 5} — 2x + 2x(2x + 3)?

42+ x + 5

i5x -5

4x% — 5x

—4x? + 11x — 2

4y 4 x — 5

HEOWE»

22

23.

24.

25,

Simplify the following expression: %
(c# —3)
E (c+3)
G (c—3)
(c+3)
H. 5
{c—3)
J >
(c+ 3y
K 2

If x = 7 in the equation 3y + 4 — 2x = (, what is the
value of y?

W oW W

[F8 ]

"B o 0 r @
W=

6

In AABC, segment BD is perpendicular to segment
AC. If the measure of Z.DAB is 25°, and the measure
of £ABC is 120°, what is the measure of ZDBC?

A

F. 40°
G. 45°
H. 55°
J. 65°
K.

90°

Six runners begin a race. If all the runners finish and
there are no ties, in how many different orders can
the runners cross the finish line?

A. 8,776
B. 720
C. 36
D
E

GO ON TO THE NEXT PAGE.
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26. For all positive values m, 1, and p, with m > n > p, 30. 2|8 +3(-6|-|-2{=17
which of the following statements is always true? F —-12
F m+n<p G. —30
G. 2p+tm>n H. 8
H p+tnrn<m T 30
J 2n—m>p K. 32
K. 2m+n<p
. . . 6 31. Ifx — 6 = —x2 find the possible value(s) of x.
27. Inthe right triangle shown, cosine 6 = To How long
is leg b? A, {-2,-3}
B. (2,3}
C. (2, ~3]
D. {4,6])
E. (~4,-6)
b
32. A carpenter cuts a rectangular piece of plywood in
half diagonally to make two congruent triangles. If
g the width of the rectangle is 4 feet, and the cut along
p the diagonal is 4\/5 feet, what is the length of the
rectangle?
ﬁ' g F. 6 feet
C. 9 G. 5V4feet
D. 10 H. 5 feet
E 1 2 J. 8 feet
' K. 3V5 feet
28. Find the value(s) of y in the following equation: 33. What is the radius of a circle whose equation is
p+3 _ 3y (x =2+ (v + 1) = 547
T+2 6+y A. 3V5
B. 2
F. (-3} C. 3Ve
G. {3,6} D. §
H (3} E. 2V5
J- { - 6 }
K. {—3, -6} 34. In slope-intercept form, what is the equation of a line
having a slope of —2 and a y-intercept of 37
29. Inthe figare shown, lines £ and m are parallel, and F. y=-2x+5
line ¢ is a transversal that crosses both lines £ and m. G. y=5~2
If the measure of ZABC is 30°, what is the measure H 2x+y+5=0
of LFCH? J. S5x—2y+1=0
¢ m K. y= Ix+5
E F 35. The scores on a math test are shown in the chart
below. What is the average score on this test?
B , Score No. of Students
G B ¢ H 90 4
85 6
A b 80 2
75 1
A, 30°
B. 45° A, 90
C. 9 B. 85
D. 120° C. 825
E. 150° D. 80
E. 75

GO ON TO THE NEXT PAGE.
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40.

36.

37

38.

39.

In the two circles shown below, the radius of the
larger circle is three times the radius of the smaller
circle. If the area of the larger circle is 60.84, what
is the area of the smaller circle?

E 5184w
G. 4096w
H. 31.36w
J. 2028w
K. 676w

What is the equation of a line that is perpendicular to
and has the same y-intercept as the line y = %x + 37

A. y=%x+3

B F 0o R
e
I
|
)
+
LF%]

For which real values of x is %%«_:?2 defined?

All real values
All real values except 2
All real values except 2 and —2

—~ mem

All real values cxcept%

P

All real values except 0

What is the slope of the line passing through points
(2.4) and (4.5)?

A,

= F O =
|
RW o= WM LI k|-

42,

43.

44,

The formula for calculating voltage of a circuit is
E = IR, where E = volts, / = amperes, and

R = ohms. If a circuit contains 4 amperes and
2.25 ohms, what is the voltage of the circuit?

F, 1.8 volts
G. 4volis
H. 6volis
J.  9volts
K. 12 volts

‘What figure will be created by connecting each of the
following points with a line segment?

P (-2,-2) 024 R (6,10)

A line segment

An equilateral triangie
An isosceles iriangle
A circle

A scalene triangle

P el
x + 4

ST

= 7, where x ¥ 0.

* P +x
5

a8
x+4

F.

G,

H %2
X
Xtxe-1
x
r+-1
5

L

K.

Jack is twice Beth's age, and Alice, who is 14, is four
years older than Beth, How old is Jack?

20
24
28
32
36

HEORp

What is the product of all the sotutions to the
equation 2x% — 7x + 6 = 07

1
E. 12
3
1
3
5
1
52

o=

GO ON TO THE NEXT PAGE.
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i

45, What is the value of (cos 30°)(sec Ty + 49, Iftan ¢ = i, and the measure of Z 8 is between
(csc 60°)(sin 2)? 3 2 .
6 0° and 180°, what is sec 87
1
A V3+ A 1/5
B. 2+V3 B- 3
2
2 L3 C 2
31 s
b i+l
33 g V3
E. 3+V3 "2
e @B
46. A pizzeria sells 12 cheese pizzas and 9 mushroom 50.  Simplify: a+by+@+h ? (@>0,6>0)
pizzas for $210.75. If the mushroom pizzas cost st b
$10.75 each, how much does each cheese pizza cost? | =
F. $8.75 athb
G. $9.25 G 55
H. $9.50 —b
J. $10.00 H 2
K. %1025
] b—a
47. Which of the following number lines shows the 3
solution to the inequality (x — 4)}(~x — ) =N K. -2 —b
: o 2a+ b
A, syt —t—
5 -4 3 2 -1 0 1 2 3 4 35 ‘ )
51. Triangle ABC below is an equilateral triangle and
B. i} side AB is 6 units long. BD is a perpendicular
So-432 - 012 3 43 bisector of AC. What is the height of triangle ABC?
C. et tmimi—t————-—— A
S5 4 3 2 -1 0 1 2 3 4 §
D. -~ S S A
- 3 2 - 0 D
R BN I
48. In AXYZ in the diagram below, X¥ = 1, YZ =1, and B c
XZ = /2. What is the measure of /X? .
A, 2 units
X B. 2V3 units
C. 3 units
D. 3V3 units
1 \p2 E. 4 units
52, A line in the standard (x,y) coordinate plane contains
the point (5,3) and has a slope of —%. Which of the
Y 1 Z following points lies on this line?
F. 30° E (2,9
G. 45° G. (~6,3)
H. 60° H (34
J. 90° J. (=2,-5)
K. 100° K. (3,5)

GO ON TO THE NEXT PAGE.
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53. Jonathan places the bottom of a ladder 9 feet from a

54,

55.

wall, as shown in the diagram below. The ladder forms
a 50° angle with the ground and touches the wall

15 feet above the ground. Using another ladder,
Jonathan again forms a 50° angle with the ground, This
ladder touches the wall 9 feet above the ground. How
far away from the wall is the bottom of the second
ladder?

15 feet
9 feet
50°

9 feet x

3 feet
4.5 feet
5.4 feet
6 feet
6.2 feet

HEOwE

Which of the following is the solution to
-4 47
5

-2 <x<—~14
14 <x<<-26
26 <x<14
< x<—14
—14<x<26

BT

In the figure below, the lengths of AD, DC, and BC
are given in units. What is the area of AABC in
square units?

A

™}
L
.
0

12
15
17.5
20

sheiel '

56. Which of the following represents (7 + 3i)(6 — 4i)

57.

58.

+ V=25 in standard form?

F. 42+ 23;

G. 54 -5

H. B84+ 18i

J. 52+ 18i+ 72

K. 122 -5+ 42

In the figure shown, the length of the minor arc AB is
%'1. The measure of ZACB is 40° and point C is the

center of the circle, What is the radius of this circle?

MOORE
0O =Inth ~

Which of the following statements is true for the
slopes m, and m, of lines €, and ¢, in the diagram
below?

¥i
5 L
14
5 1
4
3
1
&
A el R w? 4 5 ¢
-2
-3 —
—4
_2 62
l \
F. m =m,
G. mXm=0
H m Xm,=-1
J. ml=i
my
K. m =—1m

GO ON TO THE NEXT PAGE.
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59, In the right triangle XYZ shown below, the measure

. : . 60. The line x = 4 is graphed on a coordinate plane.
Of‘).(Y is 6 and the measure of YZ is 8. What s the Which equation represents a line perpendicular to the
cosine of £Z? . -
line x = 47
X F. x=2
G y=4x
H y=12
6 J. y=2x—4
K. x—2y+6=0
Y 8 Z
A 55‘. END OF TEST 2
3
B 5
5
C 3
3
D%
4
E 3

416 Model Mathematics Tests
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8 ANSWERS

1. A 16, 1 31, ¢ 4. H
2 H 7. b 32 47. A
3 Db 18 1 3. ¢ 48. G
4 H 19, B 3. F 49, E
5 D 20, § 35. B 50. g
6. K 21, | 36. K 5. D
7. C 22, H 37. D 52, F
8. G 23. D 8 53. ¢C
9. C 24. [ 39 A 54, K
10. 25. B 40, § 55. R
1. B 2. G 41. A 56. G
12. B 27. B . K 57, A
13 ¢ 28, ¥ 43. A 58 H
14, ) 29 M. G 59. A
15, A 30. 5. A 60. 4

and B qupgt have the Same angle Mmeasure,

180° — 1100 = 70° (the tota] measure of angles 4
and B)

$90 + 3 = $30 (amount needed egcp day)

$30 + $6/mour ~ 5 hours
Mary needs to work 5 hoygg each day.

3 D Basil workg 8 hours, he carns

($6)(8) = $48 (regular €arnings),
Since Basj] camed $84, we know he worked
Overtime, Find the amount of overtime pay,

(overtime eamingg)
Find the number of Overtitne hoyrs,
$36 -+ $9hour = 4 hours

8+4=17
Basil workeg 12 hours op Tuesday,

H. distance = Tate X time
d=p

260 = 4,
= 65 mph

MadAr i



5.

10.

1L

12,

p. The sum of the measuies of supplementary angles
is 180°. Answers A and C cannot e correct because
/.1 and /8, and /4 and /.5 are lineat pairs, which
are supplementary: Answers B and B cannot be
cotrect because /.2 an
same-side interior angles, which are supplementary-
By climination, (he answer must be D. L3
are vertical angles, which means that they are
congruent. Line t is pot perpendicular to forto p, 590
these angles do not measure 90°. Therefore, the toti
of the measures cannot be 180° and they ar® not

supplernentary:

K. Write each of the pumbers in geientific notation.
15,000 =15% 10t 2,500 = 25 % 10°

Multiply. (1.3 % 10925 X 109 =
(15 X 250" X 107 = 375 X 10°

C. Write the equation. 0.04 X 0= 3,626

Solve for 1. n= 1,626 + 004 = 00.65

G. Factor the numerator.
f"9=(x+3)(x-‘3)

Substitute (x +Hx - forxt — 9 and simplify:
2-9 (x+ N _

—~——x 3 _-———-—"’"’ee____g_) ‘ (x+ 3)

C. Substitute 3 fory-
32— 2yt 3

=303¢ -~ 23 +3

=39)—67F 3

=27 —613

=24

J. Since the gweater was reduced by 15% of the
original price, the sweater nOW costs 85% of the
original price (0.85p)- ‘Write an gquation 10 find

original pric® (p)-

0.85p = $38.25
_ $3825

P~ 085
= $45.00

The original price of the sweater Was $45.

B. These &€ the factors for the difference of cubes
o3 =) where y = 4

H. The aumber of miles the car ravels in 1 hour:
75+ 2= 37.5

The number of miles the caf travels in 5.5 houis:
175 %X557 206.25

Alternative solution:

Setup 2 proportion. -h“'—’{%% : 155- = ,SJLS-
Cross multiply and solve. = (75X5.5)
ox = 4125
x = 20623

s s ~anl Mathemalics Tests

14,

15.

Because line segme is AB and D

pisectors, half of each line segment forms 2 right
triangle with segment DB The lengths of the legs of
fhe right triangle are 3 ynits and 4 units. Thi
a 345 right triangle- Therefore, Liné segment DB

has a length of 5.

Alternative solution!
Use the Pythagoreant Theorem.
a=a+b
fz =%+ 42
fr=9% 16
=25
f= V05
f=%5

The length of aline gegment rouast be positive, SO
f=35.
J. The formula for the area of triangle 18
= _.1—
A th.

Substitate the given values in the formula. The arcd is
24 square fect. The base ig 2 feet less than the height,
oth—2

u =D
Mutiply poth sides of the equation by 2.
48 = (h — Db

A. Firstuse ;=PRT{T is time in years) 10 find the
cate at which this account ams money.

=pxRXT
625 = (2,500)(R)(5)
625 = 12,500R
R = 0.05 ot 5%

Now find the amount of interest $5,000 would earn in
7 years at @ rate of 5%-. Substitute $5,000 for p,0.03
for R, and 7 for T.

= PRT
I= (5,000)(0.05)(7)
1= 1,750

Joan would earl $1,750 in interest.



16.

1.

18,

19.

20,

H. To find the area of the rectangular window
multiply { X w,

12 X8 =96

The formula for the area of a square is

A= gt

The square has the same area as the rectangle. Write
st =96

s =VOo6
s=V16 X6
5 = 4V6 feet

The length of a side of the square is 4V/6 feet.

D. The number of movies rented the first day is
0.75 x 20 = 15.

The number of movies rented the next day is
0.90 X 20 = 18.

The total number of rentals for both days is
18 + 15 = 33,

Therefore, the video store collected 33 X $3 =399
total for the two days.

J. d

Line ¢ is a transversal that crosses parallel lines, £ 1
and ZBAC are corresponding angles and therefore
are congruent. Since the measure of /1 is 35°, the
measure of ZBAC is also 35°, ZBAC and / BAD are
supplementary, so the measure of / BAD + 35° =
180°, The measure of / BAD is 145°.

B. Solve simultaneous equations,
2x+3y =4  Multiply by 5. 10x + 15y = 20
9x + 7.5y = 18 Muitiply by —2. —18x — 15y = —36

Add. —8x = ~16
x=2

J. Use the order of operations.

Erg)xs-Ged

(2 3 xs5-(2:1 .
a (15 * 15) X3 (4 : 4) ?:I;’v'or;;ilz"lotilscommon
- (_12) X5 = (i x i) Work within the
15 4 1
parentheses first.
=(5)xs5-0 Multiply, then
subtract.

21,

22.

23.

24,

25.

26.

E. Simplify the expression.

—~(3x+5) — 2x + 2x(2x + 3) Use the distributive
property.
= —3x—5— 2x+ 427 + 6x
=4x?+6x - 3x—2x—5 Combine like
ferms,
=4x>+x— 5
H.
e2+éct9
2+ 6
= %ﬂ Factor the numerator and
(e +3) denominator,
= e+ : .
— Simplify.

D. Substitute 7 for x. Simplify the equation and solve
for y,

3y+4—2=0
3y+4-~27) =0
Iy+4—14=0
3y—-10=90
yv=10
=1l
y =33

H A
D
B C

Since BD is perpendicular to AC, the measure of
£BDA is 90°, We know that the measure of Z DAR is
25°. The sum of the angle measures in a triangle is
180°, s0 25° + 90° + the measure of ZABD is 180°.
The measure of ZABD is 65°. We know that the
measure of £ ABC is 120°, so the measuge of

£DBC + 65° is 120°. Therefore, the measure of
£DBC is 55°,

B. Use factorial to find the number of permuiations.
Al=6l=06X3X4X3X2X1=T20

There are 720 different orders in which the runners
can finish the race.

G. The important words in this problem are is
always true. That means that if you think of even one
example in which an answer choice is not true, then
that choice is eliminated. Test the answer choices by
substituting values for m, n, and p. Let m = 5.n=4,
and p = 3.

Choice E, m+n<p 5+ 4 < 3is false.
Choice G. 2p+m>n 203)+5>4
11 > 4 is true,

G is always true. Since m > n, any positive number
added to m will also be greater than n.

Model MathematicsACT Il 419




27,

28.

29.

30.

6
Since cosine 8 = -i%, we know that the length of leg
a is 6 and the length of the hypotenuse is 10. Use the
Pythagorean Theorem.

@+ b=
(67 + b = 1¢?
36 + H* = 100
b2 =100 — 36
b =64
b= *+V64
b= *8

The length of a side must be positive, s0 b = 8.

K. The fractions form a proportion, Cross multiply
and solve the resulting quadratic equation to find the
value of y.

Iy+3 Iy 33

%+2 6+y

Qy + 3)6 +y) = (% + 2)(3y) Cross multiply.
2y + 2%+ 18+3y=6y + ¥ Multiply.

29+ 15y + 18 = 6y + ¥? Combine like
terms.
y+9y +18=0 Write in quadratic
form. 34.
G+ 3)y+6)y=0 Factor to solve,
y=—3 y=-6
y={-3, -6}

E. / ABC and £FCB are congruent alternate interior

angles. So, the measure of ~FCB is also 30°. LFCB 35,

and / FCH are supplementary; the sum of their
measures is 180°.
30° + LFCH = 180°
£FCH = 150° .

K. Solve. Remember that the absolute value of a
number is always positive.

2!—8[ + 3|-6] — |-2|
= (2)(8) + (3)(6) — 2
=16+ 18—2
=32

420 Model Mathematics Tests

32,

C.
x—6=—x
2+x—-6=0
(x — 2)(x + 3) = 0 Factor.
x=2 x=-3
x = {2, -3}
J.
4 445
.
£
Use the Pythagorean Theorem.
a+ =7
42 + £ = (4V/5), where € is the length of the
rectangle
16 + €2 =80
¢ = 64
¢=+Ved
£= =8

The length must be a positive number, so the length
is 8,

C. The standard equation of a circle is
(x — h)* + (y = k)* = 2. To find the answer (o this
question, solve for r.

r =754
r=*V54=*V9X6
r=i3\/6

The radius of a circle must be positive, sor = V6.

F. The slope-intercept equation of a line is

y = mx + b, where x and y show the location on the
coordinate plane, m is the slope, and b is the
y-intercept. Substitute the given values for m and the
y-intercept. The slope-intercept equation of this line
isy=-2x+3.

B. Multiply each score by its frequency and add.

90 X 4= 360
85X 6= 510
80 x2= 160
TS5 1=_175

1,105

To find the average score, divide the sum of the
scores by the number of scores.

1,105 + 13 =85



36. K. First find the radins of the larger circle. The

37.

38.

39.

formula for the area of a circle is A = 772, The area
of the larger circle is 60.84, s0 we can say

A=
60.841 = 72
60.84 = 2
*Vo60.84 = r
r=+78

A radius has to be positive, so the radius of the larger
circle is 7.8. Divide by 3 to find the radius of the
smaller circle,

78+3=26

Find the area of the smaller circle.
A=l

A= (2,60

A = 676m

Alternative solution:

Radius of the larger circle = r

Radius of the sxﬁaller circle = ~3r—

. . 1
Area of the smaller circle (?) T = Erz'rr

The area of the smaller circle is é the area of the

DY _ 6.76m.

larger circle or
D, The product of the slopes of perpendicular lines is
—1. In other words, the slope of one line is the

negative reciprocal of the other. Since the slope of

= —§-x +3is % the slope of the line perpendicular

to it is —%. The y-intercept is the same for both lines,
3. So the equation of the perpendicular line is

=_3
y= 2Jc+3.

H. %I—LZ% is defined except when x| — 2 = 0.
[ —2 =0whenx=2orwhenx = —2

(2 = 2 and |-2| = 2)

The expression is defined for all real values of x
except 2 and —2,

A. The slope is the change in y divided by the
change in x.

Use the equation m = H to find the slope of the
line, 2

m=2"%
X T
m=>-4
4-2
m=21
2

40. J. Use E = IR. Substitute / = 4 apd R = 2.25,

E=1IR
E=4x225
E=9 _
The voltage in the circuit is 9 volts.
A :g-t (6,10)R
94
8t
74
6...
sl
4+ s 0(2,4)
3l
24
i
I T X
R I e ) B S N
(2-2)Pe _24

The figure cannot be a circle. If the points are on the
same line, the figure is a line segment. If the points
are not on the same line, the figure is a triangle and
we will have to figure out what kind of triangle it is.

Equations for the same line have the same slope.
From P to O: up 6, over 4. From Q to R: up 6 over 4.
The slopes are the same, so all three points lie on the
same line. Connecting the points forms a line

segment,

Alternative solution:

You can also use the slope formula to see if the
points are on the same line. Check the slope for the

segments PQ and OR. (You can also check the slopes

for PQ and PR or OR and PR.)
m =YY
X, T
Po=34-"(2_6_3
Slope of PQ = 22 42
OR=10—4_6_3
Slope of QR = 6-2 1%

The slopes are the same, so ail three points lie on the
same line, Connecting the points forms a line
segment.

You could also carefuily sketch the three points to
find the answer. Remember, though, that a slight
sketching error could lead to the WICRg answer,

B+t B

42. K. Simplify. =

x* + 4xt Sxt
_ X +te—q
- 5S¢
_ XA
=E=r=d
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43. A. Write equations to fit the descriptions in the
problem. Let J = Jack’s age, A = Alice’s age, and
B = Beth’s age.
J=2B Jack is twice Beth’s age.
A=14 Alice is 14,
A=B +4 Alice is 4 years older than Beth.
Since both the second and third equations are equal

to A, we can set them equat to each other and solve
for B.

B+4=1

B=10

To find Jack’s age, substitute 10 for B in the equation
for Jack’s age.

J=12B

J=2(10) =20

Jack is 20 years old.

44. G. Solve the quadratic equation by factoring.
2w —Tx+6=0
2x—3Nx—-2)=0
2x—-3=0
2x=3 x=2
-}

2
Multiply the two solutions.

3 =
3 2=3

45. A.
(cos 30°)(sec -;i) + (esc 60°)(sin —g-)

- (% 2)+ (55 %3)
_2v3 2

2 | 2V3

V3 1

=T t¥

_ 1
"'\/3_4'73-

46. H, Write an equation to find the cost of a cheese
pizza. Use x to represent the cost of a cheese pizza.

12x + 9($10.75) = $210.75

19¢ + $96.75 = $210.75
12x = $114
x = $9.50

47. A. Solve the inequality (x — 4){—x — H=0.

In order for the product to be less than or equal to
zero, either one factor must equal zero or one factor
must be positive and one negative. (Remember, a
positive times a negative is 2 negative.)

(x — 4)(—x — 3) = 0 when
x—4=0and-x—-3=0 OR x—4=0and —x—3=0
x=4and x=-3 OR x =4 and

x=-3 OR x=4

x can be less than or equal to —3 or x can be greater
than or equal to 4. This inequality matches choice A.
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x= -3

48. . You may recognize that AXYZ is a 45-45-90
triangle. Since X7 is the longest side, the measure of
£Y is 90°, The measures of X and /Z must then be
45°,

Alternative solution:

Use the Pythagorean Theorem, @ + b* = &2, 1o
determine that AXYZ is a right triangle.

Since XY and YZ are the same length, the measures of

2X and /Z will be equal.
090° + 2(m/X) = 180°
msX = 45°
49, E. Recall that
_ opposite _ 1
tan 8 adjacent 2
sec 8 = hypotenuse _ ¢ -
adjacent 2

Use the Pythagorean Theorem to find the length of
the hypotenuse. We know that the legs have lengths 1

and 2.
c=a*+ b
d=12+22
t=5
c==*V35

You know that @ is between 0° and 180° and the
tangent is positive. This means 6 is between 0° and
90°, so the secant is positive. Therefore, ¢ = +V/5,

hypotenuse _, V35

secant § = —_
cant § adjacent 2

Alternative solution:
Use a trigonometric identity and substinute.
sec? =1+ tan’ 8

The tangent of 8 is -;—

12

sectg=1+ (-—)

sectg=1+

_ N5
secﬂ—‘/;— 5

50. H. Factor and simplify.
(@ — b
Wa+ B+ @+ b
_{atbXa-b)
3a+b)

~a-b
3



52.

53.

B 6 c

Each side of the triangle has a length of 6 units. Since
BD is a perpendicular bisector of AC, the Iength of
DC is 3 units and ZBDC is 90°. We have formed a
new triangle BDC, which is a right triangle. Use the
Pythagorean Theorem to find the height of the
triangle.
(DBY + (DC)* = (BCY

(DB + 3* = @2

(DBY = 62 — 32
(DB)® = 36 — 9
(DBY? = 27
DB =727
DB =3V3

E. The slope is the change in y divided by the change
in x. Try each of the answer choices until you find a

slope of —%.
Choice F:

m == yz - y[
T
m=3=3_ _2

5-12 3

A gne passing through (5,3) and (2,5) has a slope of
3

C. Since the wall and the ground form a 90° angle in
both figures, and both ladders form a 50° angle with
the ground, the angles formed by both ladders at the
wall each measure 40° (90° + 50° + 40° = 180°), so
the two triangles are similar. In similar triangles, the
ratio of corresponding sides is proportional. Write a
proportion to represent the height and distance from
the wall of each triangle and solve for x.

5_9

9 x

15x = 81 Cross multiply.
x =54 Solve.

54,

55,

56.

57.

K. Solve. -l6—§—x{ <4

6 — x| < 20
6—x <20 and 6 —x>-20
—x <14 and —x>-26
x >—14 and x<26

—14 <x<26

B. The two smaller triangles are congruent because
they are both 3—4-5 right triangles. Find the area of
one of the smaller triangles.

_1
A—2bh
:i
A 2><3><4
A=6

Since there are two triangles, 6 X 2 = 12,

Alternative solution:

Add the bases of the smaller triangles and find the
area of the larger triangle,
AD+DB=34+3=¢%

=1
A—zbh
=1
A 2>-<6>~(4
A=12
G. Remember: £ = —1

(74 306 — 4)) + V=25

=42 — 28i + 18i ~ 127 + V=25

=42 — 28/ + 18; — 122 + 5¢

=42 —10i — 12(—1) + 5i

=42 — 10i + 12 + 5

=54 — 5¢

A. The circumference of a circle is 24, Since 40° is
one-ninth of 360°, the length of arc AB is 1 of the
circumference, or é(2frrr). We know that the length of

arcAB is ~81. Substitute to find the measure of the
radius.

AB=%(21W)
8 1

— ==X

9 9 27r
8m _ 2mr

9 9
Bn_,

2

4=r

Model Mathematics ACT Il 423

5



58,

59.

H. The product of the slopes of perpendicular lines is
1. Since the lines are perpendicular, m X m, = —1.

A. Use the Pythagorean Theorem to find the length
of XZ.

@&+ b=t
6 + 8 = (X2
36 + 64 = (XZ)
100 = (X2)?

10 =XZ

_ _oadjacent _ 8 _ 4
cos Z hypotenuse 10 5
You might also recognize this as a 6-8-10 right
triangle.
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60. H. Lookat the equation x = 4. It means that for any
y, x will always be 4. This is a vertical line 4 units to
the right of the y-axis. A line perpendicular to a
vertical line must be a horizontal line. The only
horizontal line given is y = 2. This equation means
that for any x, y wilt always be 2.



